Specifications TableSubject areaChemistry, Engineering, Agronomy,More specific subject areaEnvironmental EngineeringType of dataTable, graph, 3DEEM images, graphsHow data was acquiredICP-MS (Nexion 3000 -- Perkin Elmer, USA), Spectrofluorometer (FP 750 -- Jasco, Japan), UV-VIS spectrophotometer (V-530 -- Jasco, Japan), UV-VIS spectrophotometer (Photolab 6600 -- WTW, Germany)Data formatRaw, analyzed,Experimental factorsSoil samples vere cut in slices and mineralized by microwave digestion in aqua regia. Leachate samples were acidified with 1%HNO~3~ or analyzed raw.Experimental featuresLeaching column experiments to assess the fate of selected trace metals in standard soilData source locationNaples, Italy, University of Naples Federico II, 40°49′42.8″N 14°11′25.2″EData accessibilityData with this articleRelated research article"Effect of sodium concentration on mobilization and fate of trace metals in standard OECD soil. Environmental Pollution, 2019. **250**: p. 839--848". [@bib1]**Value of the data**•Dataset reports some properties of organic matter released from soil in different sodicity conditions•Data assess the accumulation/mobilization of trace metals (TMs) in different sodicity conditions•OECD reference soil is widely used to mimic complex solid samples and its interactions with contaminants is of primary importance since it affects the definition of environmental risk thresholds.•OECD soil was developed as growth medium soil to test the eco-toxicity of chemicals on selected species of earthworms. Data could be used to assess the effect of sodium on the results of OECD tests.

1. Data {#sec1}
=======
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The dataset was analyzed by the Paerson correlation coefficients which are reported in [Table 4](#tbl4){ref-type="table"}. Correlations are highlighted in color scale. Statistical analysis performed on the dataset related to 0 mM \[Na\] indicated a correlation (r~TMs~\>0.9) among all the TMs and correlation with Al (r~TMs-Al~≈0.5). \[Na\] ranging between 1 and 5 mM caused correlation among TMs change (0.2 \< rTMs\<0.6), also with released Al (0\<rTMs-Al\<0.2 at 5 mM \[Na\]). Correlations with other parameters (E~4~/E~6~, FI\@275, FI\@370, COD) also changed at increasing sodicity. PCA analysis is reported in [Fig. 2](#fig2){ref-type="fig"} at each \[Na\] tested.Table 4Paerson correlation matrix of the dataset.Table 4Fig. 13DEEM of the leachates collected between day 8 and 22. Excitation wavelength (y axis) was varied between 220 and 450 nm; emission wavelength (x axis) was recorded between 370 and 565 nm.Fig. 1Fig. 2PCA analysis of the dataset. (FI \@275 and FI \@370: fluorescence intensities measured at 275 and 370 nm excitation wavelengths respectively).Fig. 2

The fluorescence matrixes of the leachates at each \[Na\] tested are reported in [Fig. 1](#fig1){ref-type="fig"}. The relative maximum fluorescence areas detected were corresponding to excitation at 275 nm -- emission at 475 nm and excitation at 370 nm - emission at 470 nm wavelengths.

2. Experimental design, materials and methods {#sec2}
=============================================

The micro-pollution of a standard soil model was reproduced at laboratory scale, simulating the irrigation with an artificial solution of four different TMs with the concentrations reported in [Table 1](#tbl1){ref-type="table"} at various sodicity levels (0, 1, 5, 10 and 50 mM).

The standard soil was prepared as indicated by the guidelines of the Organization for Economic Cooperation and Development (OECD) [@bib2]. OECD soil was developed as growth medium soil to test the eco-toxicity of chemicals on selected species of earthworms. Therefore, such reference soil is widely used to mimic complex solid samples, and its interactions with contaminants is of primary importance since it affects the definition of environmental risk thresholds. OECD soil composes of: kaolinite, 20% (w/w); quartz sand, 74% (w/w); CaCO~3~, 1% (w/w); sphagnum peat, 5% (w/w). Kaolinite, quartz sand and CaCO~3~ were produced by Sigma-Aldrich (USA). Acid sphagnum peat was bought from a gardening store. Before use, the soil was analyzed to define the background levels of the tested TMs. Results of the analysis are reported in [Table 1](#tbl1){ref-type="table"}. TMs concentrations were chosen to be well below the threshold values suggested in the wastewater quality guidelines for agricultural use by the Food and Agriculture Organization of the United Nations (FAO) [@bib3]. In details the different synthetic reclaimed wastewater solutions [@bib4]were obtained dissolving analytical grade CuCl~2~·2H~2~O (Carlo Erba Reagenti, Italy), NiCl~2~·6H~2~O (Sigma-Aldrich, USA), and ZnCl~2~ (Applichem, Germany) and 1000 ppb Cd analytical standard (Carlo Erba Reagenti, Italy), in analytical grade HNO~3~ 1% (J.T. Baker, USA) solutions. 1 g/L stock solutions, were mixed and opportunely diluted with ultrapure water (Elga, USA) to obtain the TMs concentrations indicated in [Table 1](#tbl1){ref-type="table"}. Amounts of analytical grade NaClO~4~ (Sigma-Aldrich, USA) were added to reach the desired sodicity. ClO~4~^−^ was chosen to minimize counter-anion effects. Final pH was adjusted to 6.8, adding a few drops of KOH 0.05 M. All the experiments were completed in duplicate.

Artificial reclaimed water solutions were fed to interact with soil columns in semi saturation conditions. The soil columns were filled daily with the respective influent water and the leachate was collected the day after. The overall leaching experiments lasted for 25 days for a total of 24 leachates collected. During the first 2 days of leaching, samples were collected with 12 h interval. Then sampling frequency was 24 h. An interval of 72 h between samplings was adopted at leaching time corresponding to days 3, 8, 13, 18.

To evaluate the accumulation and the migration in the soil column at different Na content, TMs concentration was determined at each sampling time in the leachate and, at the end of the experiment, in the soil column at different depths as described elsewhere [@bib5]. The release of organic substances into the leachates was indirectly monitored as chemical oxygen demand (COD) and Ultra-Violet (UV) absorbance. The organic matter recovered in the leachates was further characterized through three-dimensional excitation-emission matrix (3DEEM) spectrofluorometry.

Each soil layer and the "blank" soil components were dried at 35 °C until constant weight and homogenized [@bib6]. Aliquots of 1 g were mineralized in 15 mL of aqua regia [@bib7] using a Milestone (USA) Start D microwave digester. Leachates were collected daily and divided into two aliquots. No filtration procedure was applied to avoid the removal of analytes bound to colloidal phases [@bib8]. The first aliquot was acidified with 3% HNO~3~ for TMs analysis. The concentrations of Al, Cd, Cu, Ni, and Zn were measured by ICP-MS (Perkin Elmer Nexion 300, USA) operating in dual detector mode. The ICP was calibrated by means of Certipur^®^ certified standard multi-element solution IV (Meck -- Millipore, Germany). The second aliquot was stored at −20 °C for spectroscopic characterization. Once defrost, the UV-VIS absorbance at 245, 285, 445, 645 nm and the COD were determined. The ratio between absorbance read at 445 and 645 nm (E~4~/E~6~ ratio) was calculated according to Chen et al. [@bib9]. Moreover, 3DEEM of the daily leachates was recorded. The UV-VIS measurements were carried out using a V-530 UV-VIS spectrophotometer from Jasco (Japan). COD was determined according to APHA [@bib10] standard method 5220D. COD colorimetric measurements were acquired through a Photolab 6600 UV-VIS spectrophotometer (WTW, Germany). The 3DEEM matrices were recorded by means of the spectrofluorometer Jasco FP 750 (Japan). Emission spectra were elaborated to construct the 3DEEM through the software SPEKWIN 32. Excitation wavelength was varied between 220 and 450 nm; emission wavelength between 370 and 585 nm.

Multivariate analysis of variance was applied (MANOVA) to check for possible differences among the datasets obtained at different Na concentration. Principal component analysis (PCA) and "Pearson" correlation analysis were conducted on all the leachates datasets to evaluate the correlation structure among the parameters measured over time. Number of PCA main components was chosen in order to explain at least 90% of variance according to Pontoni et al. [@bib1]. Statistical analyses were conducted in Microsoft^®^ Excel 2013/XLSTAT©-Pro (Version 7.2, 2003, Addinsoft, Inc., Brooklyn, NY, USA).
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